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the ancient empire of the Incas, would at length succeed in turn- 
ing the granite harrier of the Andes ; a port might be established 
near Paucar-tambo, and another at the mouth of the Purus ; an 
inland navigation would waft the varied productions of the interior 
of Peru — its bark, sarsaparilla, copaiba, and India-rubber — its 
sugar, cocoa, cotton, and tobacco — its alpaca wool, silver, and 
precious stones — by a direct and easy route to the Old World, 
and the dangerous journeys across the Cordilleras and long and 
tedious voyages round Cape Horn would be avoided. 

Already the enterprising spirits of the New World are turning 
their attention to this important subject. Treaties for the navi- 
gation of the Amazons, and the exploration of its affluents, have 
been entered into between the Governments of Peru and the 
Brazils ; and a monopoly of the navigation has been granted, for 
thirty years, to an eminent Brazilian named De Souza, who already 
runs four steamers up and down the Amazons from Barra, near 
the mouths of the Purus, to Para.* 



Note.— Sixty years ago Haenke drew attention to the future importance of the 
Purus, the sources of which, from information derived from the Indians, he was 
then enabled to fix between the Cordillera of Vilcafiota and the east of the moun- 
tains of Carabaya — very much where Mr. Markham has laid them down. — See 
Journal Royal Geographical Society, Vol. V., p. 90. See also a paper by Lieut. 
Smyth, r.n., in Vol. VI. p. II, &c, and one by Gen. Miller in the same volume, 
p. 174.— Ed. 



VII. — Abstract of a Report made by Dr. R. A. Phiuppi to the 
Government of Chile, of a Journey into the Desert of Atacama 
in 1853-54. 

Communicated by William Bollabrt, Esq., f.r.c.s. 
Read, June 11th, 1855. 

In compliance with the Government decree of 10th November, 
1853, confiding to me the exploration of the Desert of Atacama, 
I embarked in the schooner ' Janqueo ' with M. Wm. Doll, my 
assistant, and two servants. We anchored on the 30th in the port 
of Caldera, whence I went to Copiapo, with the object of procuring 
all possible information about the Desert. The Intendente called 
together Messrs. Melendez, Tirapequi, Aranjo, and Almeida : the 
last had made the journey to Atacama some twenty-three years 
ago ; he had formerly worked mines at various places on the 
coast, and had recently come from the Valley of Encantada, 60 
leagues N. of Copiapo, and he decided upon accompanying us, 
although he was of an advanced age. The 7th December we 

* The Government of Brazil guarantees him a bonus of $100,000, which grant 
will probably prevent competition. 
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sailed for the port of Chanaral de las Animas, which must not be 
confounded with the port of Chanaral much more to the S., in 29°. 
Chanaral de las Animas consists of some twenty habitations and a 
population of 120 to 150 souls.* Here we commenced our inves- 
tigations of the Desert by visiting the mines of Las Animas, 3 
leagues from the coast, in a branch of the large and dry valley of 
Salado. The mines are of copper, and are numerous, 21 being at 
work at present. Copper is abundant, and new veins are continu- 
ally being discovered. From these mines we went to the esta- 
blishment of the Salado, and visited the Boquerona copper-mine, 
the only one now at work. 

December 12. — Left Chanaral, and, at sunset, got to the 
watering-place of Cachinal de la Costa, situated in a narrow que- 
brada or favine, very picturesque and covered then with vege- 
tation. 

The road from Cachinal to the Agua del Clerigo, in the Bay of 
Taltal, goes by the interior, and by places most miserable, arid, 
and stony, and entirely destitute of vegetation. We passed a 
night, without finding water or pasture, at our resting-place. 
Having arrived at the Agua del Clerigo, we had to rest our ani- 
mals. This watering-place is 392 Spanish yards above the sea, at 
the foot of a great sienitic mountain/) - We continued our journey 
the 16th December. The road descends to the coast to Hueso 
Parado, so called in consequence of the rib of a whale being placed 
there to mark the boundary. We passed the night at Estancia 
Vieja, where a little water gave nourishment to some pear-trees, a 
fig-tree, and an algarobo, and the next day we arrived at Paposo. 
Here we remained awaiting the arrival of our vessel the ' Janqueo.' 
We employed our time in examining the neighbouring mountains, 
where we found some vegetation. Don Diego Almeida remained 
behind in Paposo, as well as one of my servants, so I prepared to 
start with M. Doll and one servant. We left Paposo 22nd Decem- 
ber, arriving the 27th at the mines of El Cobre, anciently worked 
by the Indians before the conquest, At this place, not mentioned 
in any chart, and in 24° 17' 50", Don J. A. Moreno was working 
rich copper-mines, and gave us much information about the 
Desert. 

From here to the N. the watering-places are scanty and vege- 
tation entirely disappears, so it would have been most difficult to 
continue our journey by land. Every one who knew this terrible 
part of the desert dissuaded us from attempting it, telling us that 
a few weeks since there had arrived, almost dead, a deserter from 
the Peruvian troops of Cobija, and whose companion had died of 
thirst on the road. M. Doll, notwithstanding, wished to examine 

* Chaneral in the Admiralty charts.— Ed. t 363.5 English yards. — Ed. 
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the track as far as Agua Buena, and he went with the servant 
Nunez. He fortunately returned, after two days, more dead than 
alive ; the tracks were terrible, no water was to be found, their 
animals gave out, and they had to journey great distances on foot. 

Such being the state of things, I resolved to -embark and examine 
the coast as far as the Bay of Mejillones, landing here and there. 
I omitted the landing-place (caleta) of Bolfin and that of Cerro 
Grande, or Monte Jorge, (in Fitz-Roy's chart these places are 
erroneously* called Punta Jara and Monte Jaron,) although I was 
informed that a person named Naranjo discovered a rich gold vein 
about here, the situation of which is not known now, in conse- 
quence of the unfortunate death of Naranjo, who having sailed 
from Coquimbo with the object of working this mine, was ship- 
wrecked, and lost his life with the rest of his companions. 

I landed in the Bay of the Chimba, which Captain Fitz-Roy calls 
Moreno Bay.f The Captain is in error, placing on his excellent 
chart a peninsula here instead of an island, and giving it the name 
of Bolfin ; for the Farallones rocks are not where they are indi- 
cated by him; This island is called Isla Blanca, in consequence 
of being covered with guano. J 

We then went to Mejillones, where we found workmen collecting 
guano. Here, as in the Chimba, there is no vegetation whatever, 
and it is the most desert place imaginable. At some 600 yards 
above the sea, on the summits of the hills, a few quiscos (cacti) 
are found, which afford fuel to the guano collectors. As soon as 
the officers of the ' Janqueo ' had finished the survey of the port, 
we sailed South. 

The 6th January, 1854, we anchored at Paposo. I went on 
shore to give the requisite orders to my companions, and, whilst 
they were procuring mules, I went by sea to Taltal, where I 
landed my luggage and left the vessel, being now about to traverse 
the Desert of Atacama from this spot. 

The coast from Caldera to the Chimba is composed of a con- 
tinuous line of mountains, which go in a right line to Cobija and 

* The error lies most probably in Dr. Philippi's want of local knowledge of the 
part, and he evidently mistakes his position, not having visited these places. See 
Admiralty Chart of the coast, and particularly the plans, on a large scale. 

t Chimba Bay is that called in our charts " Constitucion Bay." 

% Isla Blanca is called in our Plan " Forsyth Island." Bolfin is a peninsula in 
nearly the same latitude, but farther east, which probably led to Dr. Philippi's 
mistake. 

Captain Fitz-Roy thinks that the Doctor visited Forsyth Island and Constitucion 
Bay, and finding them called " Isla Blanca " and " Chimba Bay," naturally 
enough accused the Charts. In coasting along by latitude and estimation, he 
seems to have passed by Bolfin peninsula. No part of the coast was much 
better explored by Messrs. Usborne, Forsyth, Davis, and Stewart, under Captain 
Fitz-Roy, than that about Morro Jorge, between Moreno Bay and that of 
Mejillones. — Ed. 
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still farther N. ; however, that part of the coast hetween Mount 
Mejillones and Mount Moreno consists of an extended low, sandy 
plain, and, supposing that the sea rose 10 feet higher, it would 
become a perfect island. This escarped coast-range has a medium 
height of 650 to 700 Spanish yards, elevating itself occasionally to 
1000 or 1 300 yards. At times, at the base of the mountains, im- 
mense accumulations of disintegrated rock are met with ; at others, 
large masses of rock are precipitated into the ocean. Few valleys 
cut through these mountains, and only towards the South are 
the following : — 1. The great valley of the Salado, half a league 
N. of Chanaral. 2. The valley of Pan de Azucar, into which run 
the ravines of Juncal, Encantada, and Dona Inez. 3. The valley 
of Taltal, with the ravines of Chaco, Vaquillas, and Sandon. 

There is no valley at Paposo, as is laid down in some maps. 

The coast-line is very dangerous, having but few good landing- 
places, and the fishermen can only use the sealskin balsa. On the 
shores are large numbers of bones of the whale. Copper-ore is 
found in the mountains all along the coast. Independent of the 
copper-mines of the Animas, there are others at Agua del Clerigo, 
also near Paposo, in the valley of Matansilla, also at Vaca 
Muerta, 11 leagues N. of the Pan de Azucar. There are also 
copper-mines near Cobija. 

Gold is not wanting in these coast mountains. I have seen 
pepitas of this metal in the copper-ore from the mines of J. A. 
Moreno, and a gold-mine has been worked, 7 leagues from the 
coast, in the valley of Taltal. A third locality is in Cerro Grande, 
or Cerro Jorge. 

Silver has not been found in the chain of mountains near to the 
coast, but, 1 5 leagues in the interior, it has in several places. 
Don A. Asencio has worked a silver-mine near the watering-place 
of the Pueblo Hundido : the ore was a fine rosicler, but it soon 
ceased yielding. To the E. of the village of Carrizal there is a 
high mountain, in which J. A. Moreno discovered poor silver ore ; 
and J. M. Zuleta has a silver-mine in Cerro Negro, 25 leagues 
from the coast and 10 leagues N. from Aguas Blancas ; but as 
this locality is situated in the most arid portion of the Desert, and 
only gave 70 marks * the cajon, it would not pay working. I heard 
that platina had been found in the Desert, but could not learn its 
locality. 

The vegetation of the coast is worthy of attention. The greater 

fart of the year the sky is clouded, being clear in the months of 
'ebruary and March. The clouds are suspended at an elevation of 
250 to 500 Spanish yards, and all the slopes of the mountains towards 
the W., which are covered by these clouds, afford a considerable 

* The mark equal to 10 ounces. 
VOL. XXV. M 
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quantity of vegetation ; the summits above these levels are arid, 
as well as the great plain to the E. of the mountains of the coast, 
and which rises towards the interior. In this strip there are 
springs, and a little water which runs for a few paces, and is then 
lost in the disintegrated rock of the ravines. If it is easy to 
understand generally the origin of this vegetation, it is difficult to 
explain the various phenomena connected with it ; and it would be 
necessary to obtain more meteorological observations of the 
coast, and, above all, continuous ones for every month in the 
year. 

The indigenous population of the coast from Huasco to Cobija 
are called Changos. The men fish, the women tend small 
flocks of goats. This sort of life requires that they should fre- 
quently change their abodes as fish is scarce or plentiful, or as the 
desert pastures are abundant or not. They live in miserable huts 
formed of bones of the whale or cacti, covered with sealskins, 
rags, or seaweed ; and as the occupation of the men is different from 
that of the women, they live but seldom together. 

At times they suffer much for want of food. In winter, when 
the sea is rough and they cannot get sufficient fish, they hunt the 
guanaco, which animal at this season leaves the higher moun- 
tains and comes down to the coast ; and in the dry season the 
goats have no other pasture than the chagual (species of Pour- 
retia, R. A. P.) and the cacti : it is necessary to make a fire 
round these plants, so as to burn the spines, for without this pre- 
caution the goats could not feed on them. 

At the commencement of the present century, when the hundred- 
weight of dried fish was worth 40 dollars in Valparaiso and 60 in 
Lima, this left a good profit; when these prices lowered the 
Changos became very poor, but at present they are doing better by 
working occasionally in the copper-mines of the coast. They all 
speak Spanish ; even the old men have forgotten their native 
tongue. Thus at present the Changos are not to be distinguished 
from other Chilenos. They chew the coca leaf. 

From the foregoing, it will be seen that there is not a village 
on the coast. Paposo has only one habitation, and a chapel, now 
closed. For a distance of 2 leagues N. and S. of Paposo there 
are scarcely a dozen huts. Pastures are very scarce indeed, water 
the same, being bad or salt. The establishment of the Salado is 
supplied with water from the Pueblo Hundido, a distance of 9 
leagues,.and in Chanaral fresh water is obtained by distilling that 
of the sea. Fuel is hardly to be had, and a stick is not to be found 
in the whole of the desert. The bushes are branching, and give 
out a strong heat ; but any amount of population would soon use 
all up within its reach, and for the distillation of water or the 
smelting of metals fuel would have to be brought by sea. 
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There are three roads by which the Desert of Atacama can be 
traversed from the coast. The first, to the N., is from the water- 
ing-place of Miguel Diaz, or from the Cobre to the Agua of 
Filiposo, 25 leagues S. of San Pedro de Atacama. From the 
coast it is a 16 hours' road to the first water, or Aguas Blancas ; 
here are two wells that afford water for a few animals only, but 
without any pasture. From Aguas Blancas 24 hours of road to 
water at Imilac, which is more abundant, with a little pasture. 
From Imilac 18 hours' road to Filiposo, where there is abundance 
of water and pasture. The second road is from Paposo to Anto- 
fogasta. The journeys are the following : — Paposo to Cachinal 
de la Sierra are 24 hours of road without water ; to Sandon 9 
hours ; Rio Frio 7 hours. At Rio Frio the track crosses the 
" great road of the Desert " from Atacama to Copiapo ; from Rio 
Frio to Antofogasta is 5 days' journey. The third road is from 
Chanaral de las Animas to the K, to Tres Puntas, or to the Cordil- 
lera. The first day, to the establishment of the Salad o, is 7 leagues ; 
the second day, to Pueblo Hundido, 9 leagues : to Chanaral Bajo, 
or the Farm, 9 leagues ; here you enter the road from Ata- 
cama to Copiapo. The watering-places between the Farm of 
Chanaral and Antofogasta are, San Andres, Sierra Brava, Pasto 
Largo, Leoncito, Laguna Blanca, Colorada, Breas, Lorguasi, and 
the Diablo. 

The direct road from Paposo to Cachinal de la Sierra not 
offering anything particular, I preferred continuing my journey 
from the Bay of Taltal to that place, because there were two 
watering-places on this track, that of Breas or Breadal, 6 leagues 
from the coast, and that of Cachiyuyal, at 10 leagues from 
Breadal, and 14 to 15 leagues from Cachinal. On this road we 
passed near to Cerro Colorado, which contains gold veins ; these 
have been worked by Don Diego Almeida. Near Cachiyuyal, with 
other saline substances, there is much sulphate and carbonate of 
soda. 

The road now rises, and Cachinal de la Sierra is at an elevation 
of 1575-9 metres (1889 Spanish yards) above the sea, and at night 
there was frost, even in the middle of summer. To the next 
water, Agua de Profetas, I found, for the first time, rocks of the 
secondary formation, clays with gypsum and rock-salt. Agua de 
Varas follows, with some pasture at an elevation of 3099 - 5 metres 
(3708 Spanish yards), and forms a natural division in the confi- 
guration of the desert. To this spot the country has in general an 
elevation from E. to W., traversed by dry beds of rivers running 
in the same direction. To the N. of Portezuelo of Varas the 
contrary is observed, a large basin running N. and S. 14 or 15 
leagues to a ridge, but slightly elevated, which divides it from the 
great basin of Atacama. This basin is well closed in, and has no 

m 2 
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outlet to the W. To the E. the ground is gradually elevated 
towards the high hilly land, where are elevated groups of insulated 
mountains, forming the summits of the high cordillera. The 
bottom of the basin has a large salt lake, the greater part dry and 
covered with salt pure and white as snow. On its margin are 
seen a few rushes and grass. Here are found also by digging in 
some places wells of fresh water in the midst of this salt : this 
appears very extraordinary ! There is no other fuel except the 
dung of mules, and as the plants they feed upon are highly im- 
pregnated with various salts, this dung, instead of being reduced 
to ashes, leaves a sort of scoria when burnt, which is done with 
great difficulty. On this account it was not possible to boil water 
so as to observe the temperature, being the only way I had now 
to determine the altitude, for the aneroid would not move, 
and my barometer was broken. However, having been enabled 
to observe the elevation of the Portezuelo of Varas on my return, 
as well as that of Aguas Blancas (not the same Aguas Blancas 
which is between the coast and Imilac), another point in the 
vicinity, I do not think I am far out in placing this salt lake at an 
elevation of 2740 metres (3277 Spanish yards) above the sea. 

The road skirts this great salt deposit, which is called Punta 
Negra, from a resting-place on its margin. The next resting- 
place is Imilac, a little to the N. of the lake, in a- small basin 
equally full of salt, where, as I have already mentioned, a road 
traverses direct from the coast. The road then takes a direction 
N.E., and, passing a broad mountainous country, containing thou- 
sands of small mountains composed of volcanic trachytic rocks, the 
traveller arrives, in 18 hours, at the great longitudinal valley of 
Atacama, and can rest at Filiposo, in a marsh covered with rushes 
and grass. This valley is about 2250 metres (2690 Spanish 
yards) above the sea, and its bed filled by a salt lake like that 
of Punta Negra, but of 25 leagues in length, and 12 in breadth. 
To the E. of this lake the ground is elevated, and on it are many 
conical insulated mountains of about 6000 metres (7180 Spanish 
yards). All look like volcanos, and one of them, called Hlaska, 
was giving out smoke from its summit. In 1848 it was in erup- 
tion : its fires ltave been seen at night, not only in Atacama, 20 to 
25 leagues distant, but even as far as Calama, 40 leagues off, 
causing much consternation amongst the inhabitants. However, 
(it is said that) no ashes have fallen, neither has lava rolled out ; 
but no one has taken note of any phenomena in such a desert, 
where habitations are many days distant from each other. 

The road from Filiposo to Atacama runs along the eastern 
margin of the Great Salt Lake, at a short distance only over 
terrible sandy and stony tracks, and a burning blistering sun ; for it 
was now nearly over our heads, the thermometer of Celsius rose 
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to 35° in the shade, and the two last days' journey between these 
places were the most painful we had suffered. Half a league or a 
league from the road are seen towards the E., and sloping, three 
green spots, the trees of Tilomonte (inhabited), Peine, and Toca- 
nado. A solitary algarobo is met with on the road, the first tree 
we had seen since we left Copiapo, and now is perceived at a great 
distance the extensively wooded country of Atacama ; 7 leagues 
before arriving at this town, on the road side, is an open house, 
built for the use of -travellers, called the Tambillo. I cannot 
describe the joy we experienced at these signs of being in the vici- 
nity of human habitations. 

We arrived at San Pedro de Atacama the 22nd January very 
much fatigued, after a journey of 13 days, and we rested until 
the 30th. We employed this time in visiting the rich mines of 
San Bartolo, 6 or 7 leagues N. of Atacama, which yield native 
copper and barrilla (rich cupriferous sand), similar to the mines of 
Corocoro in Bolivia. 

San Pedro de Atacama is situated at the northern end of the 
Great Salt Lake, and at the southern extremity of the river of 
Atacama, which comes from the N.E., and, after running 16 
leagues, begins to lose itself, being drained by canals of irrigation. 
Atacama is a straggling place, and it is only in the vicinity of the 
Plaza where there are any regular streets. The authorities could 
not give me with exactitude the amount of population, but I should 
say 5000 to 6000 ; the greater number are Indians, who speak a 
peculiar language, very harsh and guttural, but they understand 
Spanish. The principal persons are expatriated Argentinos. The 
Atacamas are generally employed in the transport of foreign 
goods from Cobija to the interior, principally to Salta, which 
province can be supplied much cheaper and quicker from Cobija, 
in the Pacific, than from Buenos Ayres. 

The cultivation of grain is but trifling, as is also the rearing 
of cattle ; the land yields principally alfa (lucem) and a few 
vegetables. The trees are algarobos, chanares, pear, and a few 
figs. The fruit of the algarobo and chafiar are important items 
of food for horses and mules, and is also at times eaten by the 
inhabitants. Flour and meat come from the Argentine provinces. 
The Indians of the neighbouring towns bring meat of the llama. 
The guanaco is also eaten, and the inhabitants of Peine have no 
other animal food. European manufactures are not wanting, but 
the markets did not produce either milk, butter, fowls, eggs, pota- 
toes, or vegetables during the eight days we were there. 

We left Atacama the 30th January, not without some misgiv- 
ings as to the favourable exit of our journey south, for we had 
been promised a person Who should be a good vaqueano (guide) 
from Atacama to Copiapo, but when the day for starting arrived 
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no such guide was forthcoming, and I had to arrange with an old 
man who was recovering from a dangerous illness to accompany 
us for a few days. There are few persons in Atacama who know 
the road to Copiapo, and these few were now working in the mines 
of San Bartolo. We were consoled with the information that at 
Tocanado or Peine we should find guides. The first night we 
slept at Tocanado : here we hired a guide, but he did not make 
his appearance when wanted. In Peine all the men were absent, 
and the greater number of the women also. Nevertheless we had 
the good fortune to find one Jose Maria Chaile, who offered to 
accompany us to Rio Frio and conduct us to the spot where the 
meteoric iron is met with, also to the Sulphur Mountain on the 
road from Paposo to Antofogasta, for a gratification of 51. 

At first we took the same road we had come, but at 9 or 10 
leagues to the south of Filiposo the road to Copiapo diverges 
and takes a more southern direction. The road is some 45 to 
50 leagues from the coast, and goes over the great (loma) ridge 
already spoken of, with its insulated groups of mountains, a ridge 
the genera] elevation of which is about 3300 metres (3950 Spanish 
yards), but in parts even 4000 metres (4800 Spanish yards). 
These elevations are nearly destitute of vegetation, very rocky, and 
exposed to violent winds from the W. during the day, and are very 
cold, whilst at night the Terral, or land-breeze from the E., blows 
gently, although much colder. During the day's journey four, 
five, or more ravines are crossed, from 150 to 250 yards deep, or even 
more, the steep slopes of which fatigue both man and beast, 
especially with the Puna (rarefied state of the air) that reigns in 
this region. All the ravines run E. and W., and are lost in the 
basin of Punta Negra, or more to the S. in the great declination 
between the high Cordillera and the mountains of the coast. The 
greater number are dry and without vegetation, but the watering 
places, distant from each other 5 to 12 leagues, are always at the 
bottom of the ravines. 

The watering-place of Puquios, the first after Filiposo, is 17 
leagues distant, one well with but little water, and the pasture 
scanty. The second water is Pajonal : here is a small stream 
which runs for nearly a quarter of a league before it is lost, and 
has a little pasture. Between these watering-places the Alto del 
Puquio is passed, which cannot have a less elevation than 4800 
varas (14,400 feet), and contains veins of copper and argentiferous 
lead ore. 

We employed one day to visit from the Pajonal the locality 
where the meteoric iron is found, mentioned in all mineral ogical 
works ; the exact spot is situated 1 league from the watering- 
place of Imilac (Imilac is in 23° 49' S., 69° 14' W.), and if Don 
Diego Almeida or our muleteer had known of this interesting 
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spot, we might have visited it when we came from Paposo to 
Atacama. Our guide, Jose Maria Chaile, and another had dis- 
covered this iron some 30 or 40 years since ; the large pieces 
are already taken away, but we found still several small masses, 
and these probably are more interesting than the larger ones, for 
they clearly show that when the iron fell from the atmosphere, it 
was in a complete state of fusion, and as if raining drops of iron.* 
This night our guide declined going any farther, and what would 
have become of us I know not if we had not fallen in with a man 
named Trites, of Tres Puntas, who was on a cateo (mine hunting) 
in the desert, and who had the intention to accompany a friend 
who was going to Atacama. He, seeing that we could give him a 
mule, resolved to accompany us. 

The next watering-place after Pajonal is Zorras, the only place 
on this road where there is sufficient pasture. There is running 
water in the ravine of Zorras for more than 3 leagues, with good 
grama grass. 

We had been told that half an hour from this resting place we 
should arrive at the foot of the mountain of Llullaillaco, the most 
elevated point in the Cordillera between Copiapo and Atacama, 
also interesting, as it is said that sulphur is found here. In con- 
sequence of this information Mr. Doll accompanied me on foot up 
the ravine. Having journeyed some 3 leagues it widened, and its 
sides had easier slopes ; we ascended one of these slopes and found 
ourselves on a plain 3 or 4 leagues from this gigantic mountain, 
which is not exceeded by the elevation of Chimborazo ; it was 
now mid-day, and we returned. It is incredible how one is de- 
ceived by distances in this thin and dry air. 

From Zorras there are 10 good hours' journey to Barrancas 
Blancas, or Aguas Blancas (which is not to be confounded with the 
Aguas Blancas between the coast and Imilac), situated a little to 
the S.E. of the Lake of Punta Negra, and where there is only 
slight pasture. The valley, or rather basin in which the above 
lake is, continues to the S., but elevating itself gradually, and in 
a ravine runs the stream of Rio Frio, which has water for 2 leagues 
and pasture. Considering the general formation of this part of 
the country, it may be said that in its extension from the head 
of the river of Atacama to the springs of Rio Frio, a distance of 
100 leagues, it is one large longitudinal valley, although inter- 
rupted and divided into- several parts. This Rio Frio takes its 
name very properly for the resting place, which is at 3527 metres 
(4219 Spanish varas) above the sea; and in the mornings, the 



* See Vol. XXI. Journal Royal Geographical Society, 1851, Observations on 
South Peru and Atacama ; also Paper read to the Society on the Meteoric Iron of 
Atacama, by W. Bollaert, June,. 1855.. 
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middle of February, the Centigrade thermometer marked 7° 
below zero. 

The road continues rising to the Portezuelo de Vaquillas, 
which I suppose to be 4200 metres (5000 Spanish varas). We did 
not follow the road to Vaquillas, but turned a little to the right ere 
we got to the Portezuelo and descended rapidly into the valley of 
Sandon, where we rested, finding water and pasture. The next day's 
journey conducted us to the water of Chaco, where we found the 
whole bed of the valley covered with carbonate of soda, mixed 
with common salt. On the slopes of the ravine I found many 
fossil shells, principally Ammonites and Posidonia. Here pasture is 
found, but as this spot is so retired, more than 70 leagues from 
Copiapo, 90 from Atacama, and 45 from the coast, it is not probable 
that this salt would pay the working of it. The next water is 
Juncal ; has but little pasture. Then comes the deep ravine of 
Encantada, and as there was abundance of pasture here we re- 
mained a day, so that our animals might get a good feed. The 
next water is Dona Inez and a little pasture, but nearly all con- 
sumed by the animals of those who come into the Desert to catear 
or hunt for mines. In Pasto Cerrado, which follows, there is 
much rush, brea, and grama grass ; but as the water was very bad 
we went li league farther, to Agua Dulce, the only pasture there 
being brea and carriza, plants in no way suited to give strength 
to animals. 

The next day we arrived at Chaiiaral Bajo, also known as the 
farm of Chaiiaral, a beautiful oasis in the Desert, where in a 
narrow valley are seen fine willow trees, algarobos, chaiiares, figs, 
vines, melons, and vegetables. I observed that the walnuts and 
peaches did not thrive, owing to the late frosts of spring. This 
place appeared to us a terrestrial paradise, as well as to all those, 
like unto us, who for 24 days had not seen a tree, nor any- 
thing green, for the plants of the Desert are. all yellow or brown. 
I continued my journey, and a march of 8 hours brought us to 
Tres Puntas, where the animals arrived so worn out that their 
loads, now very light, I had to put into carts and let the poor 
beasts go free to Copiapo, where we arrived on the 27th February 
by the railroad, which passes the watering-places of Puquios and 
Chulo, thus ending my journey into the Desert of Atacama. 

I will now advert to the riches of the Desert. There can be 
no doubt that various metallic matters exist. Near the town -of 
Atacama gold was found, but for want of water a lavadero or 
gold washing has not been established; near Peine are silver 
veins, but the ore is poor. I have already spoken of the argenti- 
ferous lead ore in the heights of Puquios, and I have seen silver 
specimens from the Alto del Pajonal ; la Encantada shows indica- 
tions of copper and silver ; the mountain of Indio Muerto, between 
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Dona Inez and Pasto Cerrado, is full of holes, where parties have 
been searching for mines. Many of these mines would pay if 
they were in other situations, or near to populations, or if the ores 
could be easily transported to the coast. I do not deny that there 
exist in the Desert veins of metal as rich as those of Copiapo, but 
I do not at the same time speak as to the absolute certainty. 
The farm of Chafiaral is an example of such in the Desert, but 
in these localities one cannot calculate for two years together on 
crops ; then the great rains that occur in the mountains about 
every 10 or 20 years threaten at such times to cover these farms 
of irrigation with immense alluvial deposits. 

Having returned to Santiago, Mr. Engelhard of Copiapo com- 
municated to me that, at the distance of 2 or 3 leagues from the 
Aguada de Puquios (to the S. of Tres Puntas), are found indica- 
tions of coal in the ravine of Ternera. I must not omit saying 
a few words about the famous road of the Incas. This road was 
made by the Incas of Peru, after having conquered the northern 
part of Chile, and it can be seen from Atacama to Copiapo. It 
has generally followed a straight line, but seldom passes a water- 
ing place. When we first crossed between Imilac and Filiposo 
we did not see it, it being so indistinct ; and it appears to me 
that in making this road, all that has been done has been to 
pick the stones say 1£ yard off the ground, putting them on each 
side. On the sides of this road are ruins of habitations (pircas) 
which have served for those who had to make the road. 

We remained in the Desert 87 days, from the time we disem- 
barked in Chafiaral until our arrival in Copiapo. If we consider 
as boundaries of the Desert, San Pedro de Atacama in the N. and 
the valley of Copiapo in the S., its length is of 4°, or 108 leagues 
in a right line — an extension say from Madrid to Lisbon or Gibral- 
tar, or as Venice from Naples ; the width of the Desert from the 
coast to the divisional line of waters in the Andes is about 55 to 60 
leagues ; thus its superficial extent is 5900 to 6480 square leagues. 

'J he Desert of Atacama is of greater extent than that ot many 
European kingdoms, and unpopulated, excepting Chafiaral de la 
Costa, Tres Puntas, and the huts between Tres Puntas and 
Copiapo, and a few on the coast ; and if we see in certain maps 
towns with the names of Chaco Alto, Chaco Bajo, Juncal Alto, 
Juncal Bajo, such have been placed at the fancy of map makers. 
The only inhabitants are guanaeos, vicunas, viscacbas, a species 
of mouse called ocultas, small doves, small partridges of the Cor- 
dillera, and lizards. The vegetation, although very scanty, may 
have some new plants. 

The surface of the Desert consists, with few exceptions, of 
enormous piles of stones, gravel, and angular pieces of stone, so 
sharp that the guanaco hunters have to put hide shoes upon the 
feet of their dogs, to save them from being wounded. More fre- 
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quently are seen sandy tracks, and others of a marly character. I 
did not observe continuous ridges of mountains, but isolated groups 
planted on elevated land ; the mountains are round, or slightly co- 
nical, and generally consist of heaps of broken stones. It is rarely 
that picturesque or huge rocks present themselves, and in general 
it may be said that the whole Desert is very monotonous. Volcanic 
productions are frequently seen, but I will not enter further into 
details, for the examination of the productions of the Desert will 
form the substance of communications to the University of Santiago. 

The climate, as a matter of course, offers many variations, 
according to the situation of the various localities. I have already 
mentioned that in the summer months there is a strong wind 
during the day from the W., which is cold at great elevations, 
and it blew with such violence at times that we could not put up 
our tent. At night the Terral or land breeze from the E. blows 
but mildly ; it is however penetrating and freezing, because it 
descends from the Andes. In the basin of Punta Negra, and that 
of Atacama, the heat of the day is very great, notwithstanding their 
elevation above the sea, because the soil, which is dry, arid, and 
stony, is heated strongly by the sun's rays, and because there is, as in 
all deserts, no shade : thus, to observe the temperature during the 
day, we had no other shade than under the belly of the mule, the 
sun being then nearly perpendicular. A consequence of the rarity 
and dryness of the air is the great cold felt at night, caused by 
the radiation, so that at many of our resting places the ther- 
mometer was below zero in the morning ere the sun rose. In 
Rio Frio the thermometer at 5 a.m. was at 7° C. below zero, 
and in the hottest hours of the day did not exceed 19° C, whilst 
in Atacama it showed 11*2 C. at 6 a.m., and 27° C. at 1 p.m. 

The dryness and extraordinary scarcity of rain in this desert 
portion of the globe is, without doubt, the cause of its sterility. 
In the town of Atacama sometimes it does not rain for 18 months, 
and even in the Andes the rains and snows are rare. In the 
month of February moisture is precipitated occasionally, and we 
experienced three slight falls of hail, and even snow. For this 
reason there are so few summits covered with snow. The line of 
perpetual snow may be about 4,500 to 4,800 metres (5,380 to 5,770 
varas = about 17,310 feet). Every 10 or 20 years heavy rains 
occur, which produce in each ravine a deluge, the effects of which 
are most clearly seen in the rubble and stuff forming the slopes 
of the valleys. The last rains were in the month of May, in 1848, 
when the Salado river ran into the sea. 

I have heard much said as to the great electrical state of the air 
of the Desert. We experienced nothing in particular, excepting 
that every night there was much lightning in the Cordillera, prin- 
cipally between Filiposo and Rio Frio, and generally without 
thunder. The mirage is very common, and seen daily. We col- 
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lected 5 skins of quadrupeds, 5 heads of same, 73 bird skins, 
25 reptiles, 300 insects, 95 molluscas, 387 species of plants, seeds 
of 125 to 150 species of plants, a small number of bulbs, potatoes, 
and live plants (quiscos-cacti), 200 specimens of rocks, shells, &c. 
Mr. Doll is occupied in the construction of the Map of the Desert.* 



1. Itinerary along the coast of the Pacific 

to the port of Cobija. 

Leagues. 
Chanaral de las Animas to Cachinal 

de la Costa 11 

Cachiyuyal ; no pasture or water 10 
Agua del Clerigo, Hueso Parado 

orTartal 13 

Estaucia Vieja 7 or 8 

Paposo. 

Agua del Panul 6 

Botijas 6 

The Agua of Miguel Diaz is be- 
tween the two latter points. 
Cobre. 

Agua Buena 10 

Agua de la Chimba 12 

Agua Morena 3 

Chacalla .. .. 9 

Tames 14 

Cobija 7 

2. Itinerary from Paposo to San Pedro 

de Atacama. 

Leagues. 

Paposo to Cachinal de la Sierra .. 28 

Agua de Profctas 9 

Agua de Varas 4 

Punta Negra 7J 

Imilac ; meteoric iron found 

here 11 J 

Pingopingo; no water .. .. 9^ 

Filiposo 8 



Leagues. 
Agua de Caravajal .. ..14 or 15 
San Pedro de Atacama .. .. 12£ 
Another road goes from Punta 
Negra by Zorras, Pajonal, and Pu- 
quios to Filiposo. 

3. Itinerary from Atacama to Copiapo. 
Leagues. 

San Pedro de Atacama to Agua de 

Caravajal 12J 

Filiposo 14 or 15 

Puquios 15 

Pajonal 6 

Zorras 7J 

Aguas Blancas 1 1 i 

Rio Frio 9 

Sandon 7 

Vaquillas 4j 

Chaco 3i 

Juncal 7i 

Encantada 64 

Dona Inez 7 

Agua Dulce 10^ 

Chanaral Bajo 12 

Another road goes from Agua 
Dulce. 

Chanaral Alto 8 

Chanaral Bajo, or the Farm . . 6 

Tres Puntas 7 

Puquios 7 

Chulo 7 

Copiapo town 6 



Note. — Professor Domeyko, of the University of Santiago, who was most obliging 
to me during my stay in the capital, gave me the following analysis of the Meteoric 
Iron of Imilac :— Iron 88-54, Nickel 824, Cobalt 1-14, Silica 0-1C ; and he thinks 
that the Silica exists here as Silicium. The Professor gives the following analyses 
of the Olivine from the Volcan of Antuco (Chile) and that of the Atacama 
Meteorite : — 

V. Antuco. Atacama Meteorite. 

Silica 0-400 0-407 

Magnesia 0-476 0-397 

Protoxide Iron .. .. 0M33 0-196 

We see by the foregoing that one position at least, that of Imilac, has been visited 
and reported upon by scientific men. 

Dr. Turner's analysis of the iron said to be found at Tocanado is, — Iron, 93 ■ 400 ; 
Nickel, 6-618; Cobalt, 0-535. Doubtless the specimens sent by Dr. Eeid to 
Munich will be examined. — Wm. Boixaekt, f.b.g.s. 

* A copy of this map has been received from Dr. Philippi. — Ed. 



